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Determination ofr"inrs1 Remediation Limits, Elm Streef Bridge to Duues i4veuzue Bridge 1.5 IMile 
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This report summarizes the additional PCB and non-PCB data collected in the 2002 
supplemental sampling event and describes the evaluation process used to determine final 
remediation limits from the Elm Street Bridge to Dabes Avenue Bridge. I'he final remediation 
Limits differ significantly from those presented in the Engineering Evaluation Cost Analysis 
(EEICA) and the summarized in the November 2 1. 2000 Action bfemorandum for the 1.5 Mile 
Reach. These limits will be used in the design and implementation of the 1 5 nll~le Reach 
Removal Action. 
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1, Introduction 

This report has been prepared to present analpica1 results for soil samples collected along 
the riverbanks &om the Elm Street Bridge dounstrem to the Dawes Avenue Bridge as a 
part of the investigation stage of the 2""hase of the 1.5 MiIc Reach Removal Action of' 
the Housatonic River in Pinsfield, Massachusetts. Field sampling activities associated 
with this investigation were conducted on March 25,2002 through April 8,2002. 
Included in this report is an analysis and evaluation of the new bank sample data in 
combination bith existin&%istorical data. The results of the data analysis and evaluation 
are used to confim, and in some cases modify remediation limits that were originally 
provided in the Engineering EvaluationiCost Estimate (EECA) (07-0032) for the 1.5 
Mile Reach Removal Action and finalized in EPA's November 21,2000 Action 
Memorandum, This report includes the following sections: 

Purpose and Objectives 
o Sampling Locations 

Field Sampling and Analytical Procedures 
Analytical Results 
Data Evaluation 

The activities described in this memorandum were conducted in accordance with project- 
wide and area specific planning documents. These planning documents include the 
following: 

Work Plan Addendum (Sampling Plan), October 25,2001 
o Project Field Sampling Plan (00-0334) 

Project Health and Safety Plan (HASP) (00-03 13) 
Project Quality Assurance Project Plan and Addendum (QAPP) (00-0305) 
Site Specific Health and Safety Plan (00-0475) 

2. Purpose and Objectives 

The purpose of the sampling investigation was to supplement existing riverbank soil data 
for the Elm Street Bridge to Dawes Avenue Bridge portion of the 1.5 Mile Reach in order 
to finalize the limit of remediation. The investigation had the following ob~ectives: 

1. Funher assess PCB concentrations in riverbank soils at elevations above those 
previously sampled in order to deternine whether the limit of remediation on the 
east and west "or& betlveen transects 108 - 150 could be lorvered &om its cunent 
location at the top of bank. 

2. Further assess PCB concentrations at depths greater than three feet on residen_rial 
parcels on the east riverbad downstream of the Elm Street Bridge. The cleanup 
level for depths greater than three feet on residential properties specified in the 
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EE/CA. and Action hlemorandm include a "knot-to-exceed" PCB concentration of 
50 pprn and an average concentration of PCBs of less than f O ppm in bank soils 
from 3 to 15 feet deep. 

3. Fuflher assess Appendix IX Semivolatile Organic Compounds (SVOCs) at 
elevations above those previously smpled on the west r i v e r b d  between 
transects 1 13 - 130 and on the east riverbank at transecr 1 10. Deternine if 
remediation beyond that required to address PCBs is required in these areas, 

3. Sampling Locations 

A total of seventy-three sample locations were established to fwher characterize the PCB 
and Appendix IX SVOCs concentrations in the riverbanks from the Elm Street Bridge 
dotvnsh-earn to Da~ves Avenue Bridge. However, in three sample locations complete 
refusal was met therefore giving a total of seventy locations sampled. 

Sixty of the seventy-three sample locations were selected to correspond to existing 
transects 110 - 148 where previous sampling did not extend to the top of riverbank (EPA 
limit of remediation). These sample locations were spaced evenly between previous 
"upper bank" sample locations and the top of riverbank. The remaining thirteen sample 
locations were located on residential parcels on the east riverbank immediately 
downstream of the Elm Street Bridge. However, at three of these locations complete 
refusal was met and no samples were collected therefore giving a total of ten sample 
locations on the residential properties. All sample locations were surveyed for horizontal 
and vertical coordinates. 

4. Field Sampling and Analytical Procedures 

Soil sampling was conducted at the each of the locations as depicted on Figure 1 (maps 1 
and 2). Sixty sample locations were sampled along existing transects 110 - 148 on both 
the east and west riverbank and sampled to a depth of three feet (with sample depths 
including 0-1, 1-2, and 2-3 feet). A total of ten locations were sampled on residential 
parcels on the east riverbank right dotvnstream of the Elm Street Bridge. Three of the ten 
locations were selected to assess PCB concentrations at depths between 3 and 6 feet (with 
sample depths of 3-4,4-5, and 5-6 feet). The remaining seven sample locations were on 
parcel 18-1 0-2 to further chasacterize the riverbank soil from 0-6 feet (with sample depths 
including 0-1, 1-2,2-3,3-4,4-5, and 5-5 feet), This sampling svas necessary since access 
h r  sampling could not be obtained on this residential property dur;ng the EEiCA 
sampling. 

Sampling protocols were conducted In accordance tvith the WESTOX Work Plan 
tZddendum (October 25, 2001 j and the NrES?"OK Field Sampling Plan (30 July 2002) for 
soil sampling (6.32). -411 samples were analyzed for PCBs at- a fixed, off site laboratory 
approved by the United Stales ,&-my Corps of Engineers New England District. QNQC 



smples were obtained in accordance with the requirements outlined in the project Q N P  
and Addendum (00-03-05). FVESTON conducted data management and data validation 
of sample analyses in accordance with the procedures outlined in the pro~ect Q H P .  A11 
analyses were found to meet the Level 111 data quality objectives as outlined in the 
project QMP. 

5, Anafytical Results 

A total of 204 samples were analyzed for Aroclors and Total PCBs and used in the data 
evaluation fi-om the Spring 2002 smpling event. Twenty samples were malyzed for 
Appendix LX SVOCs parameters. In addition 362 Total PCB results and 12 Appendix I)i 
SVOC results from existing sampling locations were used in the data evaluation. Tables 
showing the validated analytical results for all samples associated with this investigation 
and data evaluation have been attached to this report. (See TabIe 1 for all PCB results and 
Table 2 for the Appendix IX SVOC results.) 

6. Data Evaluation 

The November 21,2000 Action Memorandum for the 1.5 Mile Reach states that 
riverbank soils adjacent to recreational or comrnercial properties are classified as 
recreational use exposure scenarios. The recreational use cleanup criteria is 10 parts per 
million (ppm) in the top three feet. The Action Memorandum hrther states that 
compliance with the 10 ppm cleanup criteria will be based on the 95% Upper 
Concentration Limit of the mean PCB concentration in riverbank soil. For properties 
classified as recreational, there is no remediation required for riverbank soil at depths 
greater than three feet. 

For residential properties, the November 2 1,2000 Action Memorandum specifies a 
cleanup level of 2 ppm in the top three feet, based on the 95% Upper Concentration Limit 
of the mean PCB concentration in riverbank soil. For residential properties, there are 
additional cleanup criteria. For depths from three to fifteen feet (and above the 
groundwater table) there is a not-to-exceed concenlration of 50 ppm PCBs. 
Furthemore. the ari thetic average of the PGBs in soil from three to fifteen feet (and 
above the groundwater table) must be less than 10 ppm. 

For the Elm Street to Daues Avenue section of the 1.5 Mile Reach, the EECA classified 
four properlies as residential and the remaining riverbank properties were classified as 
recreadonal. These four residential gropeeies are Iocated immediately downstream of the 
Elm Street Bridge on the east side of the river. Two out of the four ase 60 

properlies .that conrain residential apaflmentnls above stores and the remainkg two are 
tpxcai residential properties. Afier the EEiCA and the 2082 supplemental sanrpllng was 
compieted, EPA reached an ageemenr with the homeowners of the w o  residential 
properties to pemanently relocate. The houses will be demolished and the properlies 
turned over to the City of Pittsfield. Therefore, the riverbank on these two properties 
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were reclassified as recreational areas. Irt addition, due to the extremely steep banks 
(one of which consists enrirely of a timber retaining &?all) on the two co 
properties with apartments, EPA determined that access to these banks is very limited and 
that a recret3rionai exposure seenasio is more appropriate. Therefore, all riverbak soil 
from Elm Street to Dawes A\ienue is now considered 'kecrcational"' for the purpose of 
detemining cleanup levels. 

The first step in evaluating the data and finalizing remediation Limits is to evaluate the 
PCB data and detemine the remediation required to meet the PCB elemup levels. After 
the remediation limits to address PCBs are detemined, the next step is to evaluate the 
Appendix LX (non-PCB hazardous substances) contarnination to detemine if additional 
remediation is required, The Action Memorandum states that the evaluation of 
Appendix IX data will be performed in a similar approach to the one specified in the 
overall Consent Decree between General Electric, EPA arid other govemental  agencies. 

Surficial PCB Evaluation: 0 - 3 Feet 

To complete a final evaluation of the PCB concentrations in the banks from transect 108 
to transect 150, previously obtained sample results were used in conjunction with the 
results from the investigation described above. This data is shown on Figure 1 (maps 1 
and 2). The riverbanks in this stretch of river were evaluated as eleven distinct averaging 
areasizones based on geographic distribution of the sample locations, observed 
characteristics of the soil types and trends in the PCB data. The data within each zone 
was then broken down further into groups that represented the locations by their elevation 
on the riverbank within each zone. Some zones were broken down into as many as three 
groups (low bank, mid bank and high bank) based on apparent trends in the PCB data. 
All of the newly established zones (with the exception of Zone 3a and Zone 4) were 
Iocated above areas that had been previously evaluated and have remediation depths 
already determined by the EE/CA. The entire riverbanks in Zone 3a and Zone 4 were 
reevaluated due to availability of additional data that was not accessible when the EEiCA 
caIculations were perfomed. Figure 1 (maps 1 and 2) display all zones that were 
reevaluated as part of this evaluation. Also, the lower bank areas that had remediation 
limits detemined by the EWCA are displayed and labeled as "Existing". 

A11 ttxienty-one groups of riverbank soil data were evaluated by calculating the 95% or 
99% Upper Confidence Level (UCL) of the arithmetic mean and comparing the bank soil 
cleanup goal of 10 ppm PCB to each UCL calculated. LrCL values were cafculated using 
the EPA approved Pro liCL so&ware (version 2.1, December, 2002). For all the data 
sets, the 0-3 foot depth was evaluated first. If the UCL results were lower than the 10 
ppm cleanup leveli then no remediation was required within the area the data set 
represented. If the 0-3 foot depth GGL results sxceeded the 10 ppm cIeariup level, then 
additional calculations were perfomed on the 0-1 and 1-3 foot depths. If the 0-1 foot 
CCL result exceeded the 10 ppm cleanup level and the 1-3 foot result was lower than the 
clemup levsf than only 0-1 foot remediation was required. If the 0-1 foot UGL result 
was below the 10 pprn cleanup level and the 1-3 foot result exceeded the cleanup Iesel, 
then 0-3 foot remediation was required since the 0-1 foot layer of soil can not be lefi in 
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place while remediating the 1-3 foot depth interval. If both the 0-1 md the 1-3 foot UCL 
result exceeded the 10 pprn cleanup level, then the 0-3 foot remediation was required. 

In some cases the 0-1 and the 1-3 foot depth data sets did not have enough data to obtain 
a UCL result, in those cases the maximum PCB resuft within the data set was used as a 
UCL number. 

The Pro UGL, Sofiware printouts containing the results of the UCL calculations are 
attached to this report in Attachent A. The following section describes the data sets, 
including the CCL calculation results, utilized for the evaluation of each averaging area. 
Table 3 is an overall s m q  of the UCL results and remediation requirements for each 
zone. Figure 2 displays the final limit of remediation as determined by the EE/CA and 
the further modified by data evaluation s m a r i z e d  in this report. For bank areas labeled 
'%xisting"jemediation depths were determined in the EE/CA report. For bank areas 
labeled with a zone designation, remediation depths were detemined by the evaluation 
summarized in this report. 

Each of the Zones and data groups is described in detail below: 

West riverbank: 

Zone 1. 
Located on the west riverbank: beginning on transect 108 and ending at half distance 
between transects 114 and 116. Data within the Zone was evaluated as three groups, low 
bank, mid bank and high bank. 

Zone 1 low: This group consists of 3 sarnple locations including 11 total samples from 
depths of 0 to 3 feet. The data set had an average PCB concentration of 3.40 ppm and a 
maximum PCB concentration of 22 ppm. The data was determined to have a lognormal 
distribution and the 95% UCL was calculated to be 8.24 ppm, Therefore, the 95% IJCL 
fell below the cleanup level of 10 ppm and no remediation is required. 

Zone 1 mid: This group consists of 2 sarnple locations including 6 total samples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 0.088 ppm and a 
maximum PCB concentration of 0.22 ppm. The data was detemined to have a normal 
distribution and the 95% UCL was calculated to be 0.15 ppm. Therefore, the 95% UCL 
fell below the cleanup level of 10 pprn and no rernediation is required. 

Zone i high: This group consists of 15 sample locations including 67 total samples &om 
depth of 0 to 3 feet. The data set had an average PCB concentration of 0.68 pprn and a 
maximum PCB concentration of 1 t .O ppm. The data was delemined to have a non- 
parametric distribu"tion and the 95% UCL was calculated to he beltveen 1.00 and 2.48 
ppm. Therefore, the 95% UCL fell below the cleanup level of IO pprn and no 
remediation is required. 
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Zone 2a, 
Located on the west r i v e r b d  begiming half tvay bekveen Wansects 1 14 and 1 16 and 
ending at half distaslce "oekveen transects 120 md 122. Data within the Zone was 
evaluated as three groups, low bank, mid bank and high bank. 

Zone 2a Iow: This group consists of 3 sample Iocations including 10 total samples Erom 
depths of O to 3 feet. The data set had an average PCB concentration of 0.13 pprn and a 
maximum PCB concentration of 0.78 ppm. The data was detemined to have a lognomal 
distribution and the 95% CCL was calculated to be 0.63 pprn. Therefore, the 95% UCL 
fell below the cleanup level of 10 ppm and no remediation is required. 

Zone 2a mid: This group consists of 3 sample locations including 10 total samples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 0.109 ppm and a 
maximum PCB concentration of 0.3 1 ppm. The data was determined to have a normal 
distribution and the 95% UCL was calculated to be 0.16 ppm. Therefore, the 95% UCL 
fell below the cleanup level of 10 ppm and no remediation is required. 

Zone Za high: This group consists of 13 sample locations including 61 total samples fiom 
depth of 0 to 2 feet. The data set had an average PCB concentration of 0.53 pprn and a 
maximum PCB concentration of 6.6 ppm. The data was determined to have a non- 
parametric distribution and the 95% UCL was calculated to be between 0.78 to 3.04 ppm. 
Therefore, the 95% UCL fell below the cleanup level of 10 pprn and no remediation is 
required. 

Zone 2b. 
Located on the west riverbank beginning half way between transects 120 and 122 and 
ending at half distance between transects 128 and 130. Data within the Zone was 
evaluated as one group only, high bank. 

Zone 2b high: This group consists of 4 sample locations including 12 total samples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 0.14 pprn and a 
maximum PCB concentration of 0.32 ppm. The data was determined to have a normal 
distribution and the 95% UCL was calculated to be 0.20 ppm. Therefore, the 95% UCL 
fell below the cleanup level of 10 ppm and no remediation is required. 

Zone 2c. 
Located on the u3est ririerbank begiming half way bemeen transects 120 and 122 and 
ending at half distance between "imsects 126 and 128. Data within the Zone was 
evaluated as one group only, mid bank. 

Zone 2c mid: This group consists of 3 sample locations including 8 total smples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 10.14 pprn and a 
maximum PCB concentration of 22.0 ppm. The data was detemined to have a nomaf 
distribut~on and the 95% UCL was calculated to be 17.24 ppm. Therefore, the 95% UCL 
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exceeded the cleanup level of 10 ppm and additional calculations were perfomed om the 
0- 1 and 1-3 foot depths. The 0- 1 foot depth data set did not have enou& data to obtain a 
UGL result. The maximum PCB result within the data set was used as a UCL number, 
which was 22.0 ppm. Therefore, the 95% UCL .Zor the 0-1 foot depth interval exceeded 
the cleanup level of 10 ppm. The 1-3 foot depth data set bad an average PCB 
concentration of 2.74 ppm and a maximum PCB concenh-ation of 8.4 ppm. The data was 
detemined to have a lognomaf dist~bution and the 95% UGL was calculated to be 7.88 
ppm. Therefore, the 95% ZCL fell below the cleanup level of 10 ppm. Since the UCL 
result far the 0- 1 foot depth indicates that the PCB concenwations exceed the cleanup 
level of 10 ppm, 0- 1 foot remediation is necessay. 

Zone 2d. 
Located on the west riverbank beginning half way between transects 126 and 128 and 
ending at transect 130. Data within the Zone was evaluated as one group only, mid bank. 

Zone 2d mid: This group consists of 3 sample locations including 6 total samples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 28.91 ppm and a 
maximum PCB concentration of 100.00 ppm. The data was determined to have a normal 
distribution and the 95% UCL was calculated to be 70.44 ppm. Therefore, the 95% UCL 
exceeded the cleanup level of 10 ppm and additional calculations were performed on the 
0-1 and 1-3 foot depths. Both the 0-1 and the 1-3 foot depth data sets did not have 
enough data to obtain the UCL results. The maximum PCB result within each data set 
was used as a UCL number, for the 0-1 foot the result was 2.4 ppm and for the 1-3 foot 
the result was 100.00 ppm. The 95% UCL for the 0-1 foot depth interval fell below the 
cleanup level of 10 ppm; however the 1-3 foot UCL result exceeded the cleanup level. 
Since the UCL result for the 1-3 foot depth indicates that the PCB eoncenh.ations exceed 
the cleanup level of 10 ppm, 0-3 foot remediation is necessary. 

?;one 3a. 
Located on the west riverbank beginning half way between transects 130 and 132 and 
ending at transect 142. GE perfomed a temporary remediation (classified as an 
immediate response action or "IRA") in 1996 and 1997 in Zone 3a. However, 0-3 foot 
remediation was not performed in all areas of Zone 3a. Therefore, additional calculations 
were perfomed to deternine if additional remediation is required. The PCB results for 
samples located in areas that were remediated were replaced by one-half the detection 
limit for clean backfill. In areas where remediation was not performed to a depth of three 
feet, pre-excavation data used. Data within the Zone was evaluated as one grow only. 

Zone 3a: This goup consists of24 smple locations including 161 total samples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 9.59 gpm and a 
maximum PCB concentration o f  700 ppm. The data was detemined to have a non- 
parametric distribution and the 95% UGL was calculated to be bebveen 17.27 and 42.95 
pprn. Therefore. the 95% UCL exceeded the cleanup level of l O  pprn md additional 
~alculations were perfomed. Since the Zone 3a n t r e r b d  has been previously 
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remediated by GE, individual sample locations and the previous limits of rernediation 
were reviewed in detail, It appemd that there was an area witrhin t-he r i v e r b d  in Zone 
3a with one PCB smple  result of 700 ppm that was not excavated d e n g  previous 
remediation efforts. The Zone 3a bank 0-3 foot data set was recalculated repfacing the 
700 ppm PCB result with one-half the detection limit of clean backfill (i.e., 0.05 ppm). 
The PCB average eoneent-ration changed to 3.95 pprn and the maximm PCB 
concen&ation becme 100.00 gpm. The data was determined to have a non-pametric 
data dis~but ion and the 95% UCL was calculated to be between 6.71 and 9.68, both of 
which are below the 10 ppm cleanup level. Therefore, additional 0-3 foot "'hot spot'" 
rernediation is only required around smple point 18-4-7-22 and no remediation is 
required in the remainder of Zone 3a. 

Zone 3. 
Located on the west riverbank begiming half way between transects 144 and 146 and 
ending at transect 150. Data within the Zone was evaluated as two groups, mid bank and 
high bank. 

Zone 3 mid: This group consists of 3 sample locations including 9 total samples from 
depths of 0 to 3 feet. The data set had an average PCB concentration of 38.99 ppm and a 
maximum PCB coneentration of 93.00 ppm. The data was determined to have a normal 
distribution and the 95% UCL was calculated to be 59.89 ppm. Therefore, the 95% UCL 
exceeded the cleanup level of 10 pprn and additional calculations were performed on the 
0-1 and 1-3 foot depths. The 0-1 foot depth data set had an average PCB concentration of 
24.23 ppm and a maximum PCB concentration of 34.00 ppm. The data was determined 
to have a normal distribution and the 95% UCL was calculated to be 39.36 ppm. The 1-3 
foot depth data set had an average PCB concentration of 53.75 pprn and a maximum PCB 
concentration of 93.00 ppm. The data was determined to have a norrnal distribution and 
the 95% UCL was calculated to be 99.70 ppm. Therefore, the 95% UCL for both the 0-1 
and 1-3 foot depth exceeded the cleanup level of 10 pprn. Since the UCL results for both 
the 0-1 and the 1-3 foot depths indicate that the PCB concentrations exceed the cleanup 
level of 10 pprn, 0-3 foot remediation is necessary. 

Zone 3 high: This group consists of 2 sample locations including 6 total samples from 
depth of 0 to 3 feet. The data set had an average PCB coneentration of 0.25 ppm and a 
maximum PCB concenh.ation of 0.74 pprn. The data was determined to have a lognormal 
distribution and the 95% UCL was calculated to be 1.08 ppm. Therefore, the 95% UCL 
fell below the cleanup level of 10 ppm and no remediation is required. 

East riverbank: 

Zoae 4. 
Located on the east r i v e r b d  begiming on transects 108 and ending at half distance 
between transects 116 and 118. Data within tine Zone was evaluated as three goups, low 
bank, mid bank md high bank. 
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The entire r i v c r b d  (toe to top of bank) in this zone rvas re-evaluated due to the 
following reasons: 

0 This zone includes the four residential properties that were reclassified to 
recreational properties. The EEICA assumed a residential cleanup level. 

0 Data &om one of the residential property lot was inadvertently excluded from the 
data analysis perfomed in the EEiCA 

* Due to lack of access, one residential property was not sampled as part of the 
EWCA smpling efforts. This property was sampled in the 2002 supplemental 
sarrtpling event. 

Zone 4 low: This group consists of 12 sample locations including 30 total samples from 
depths of 0 to 3 feet. The data set had an average PCB concentration of 15.18 pprn and a 
maximum PCB concentration 300.00 ppm. The data was determined to have a Lognormal 
distsibution and the 95% UCL was calculated to be 22.00 ppm. Therefore, the 95% UCL 
exceeded the cleanup level of 10 pprn and additional calculations were performed on the 
0-1 and 1-3 foot depths. The 0-1 foot depth data set had an average PCB concentration of 
3 1.73 pprn and a maxirnurn PCB concentration of 300.00 ppm. The data was determined 
to have a lognormal distribution and the 95% UCL was calculated to be 171.34 ppm. The 
1-3 foot depth data set had an average PCB concentration of 1.94 ppm and a maxirnurn 
PCB concentration of 6.02 pprn. The data was determined to have a normal distribution 
and the 95% UCL was calculated to be 2.69 pprn. Therefore, the 95% UCL for the 0-1 
foot depth exceeded the cleanup level of 10 pprn and 1-3 foot depth result fell below the 
cleanup level. Since the UCL result for the 0-1 foot depth indicates that the PCB 
concentrations exceed the cleanup level of 10 pprn, 0-1 foot remediation is necessary. 

Zone 4 mid: This group consists of 11 sample locations including 33 total samples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 6.39 ppm and a 
maximum PCB concentration of 42.00 ppm. The data was determined to have a 
lognormal distribution and the 95% UCL was calculated to be 19.22 ppm. Therefore, the 
95% UCL exceeded the cleanup level of 10 ppm and additional calculations were 
performed on the 0-1 and 1-3 foot depths. The 0-1 foot depth data set had an average 
PCB concentration of 2.98 ppm and a maximum PCB concentration of 20.00 ppm. The 
data was detemined to have a lopormal distribution and the 95% UCL was calculated to 
be 7.46 ppm. The 1-3 foot depth data set had an average PCB concentration of 8.56 pprn 
and a maximum PCB concentration of 42.00 ppm. The data was determined to have a 
lomomal distribution and the 95% UCL was calculated to be 35.97 ppm. The 95% UCL 
for the 0- 1 foot depth interval fell below the cleanup level of 10 ppm; howek~er the 1-3 
foot GCL result exceeded the cleanup level. Since the UCL result for the 1-3 foot depth 
indicates that the PCB concentrations exceed the clemup Levet of 10 ppm, 0-3 foot 
remediation is necessq.  

Zone 4 high: Thrs ~ o u p  consists o f  6 sample locations including 19 total samples h m  
depth of O to 3 feet. The data set bad an average PCB concentration of 0.66 ppm and a 
maximum PCB concentration of 3.6 ppm. The data was detemined to have a lognoma1 
distribution and the 95% LCL was tscalcutated to be 1.1 1 ppm. Therefore, the 95% UCL 
fell below the cleanup level of I0 pprn and no remediation is required. 



Zone 5, 
Located on the east r i v e r b d  beginning half way between transects 1 16 and 1 18 and 
ending at half distance bettveen transects 122 and 124. Data within the Zone was 
evaluated as two groups, mid bank and high bank. 

Zone 5 mid: This group consists of 3 sample locations including 10 total samples from 
depth of O to 3 feet. The data set had an average PCB concentration of 1 1.19 ppm and a 
maximum PCB concentration of 65.00 ppm. The data was determined to have a 
lognormal distribution and the 95% UCL was calculated to be 29.82 ppm. Therefore, the 
95% UCL, exceeded the cleanup level of 10 pprn and additional calculations were 
perfomed on the 0-1 and 1-3 foot depths. The 0-1 foot depth data set did not have 
enough data to obtain a UCL result. The maximum PCB result within the data set was 
used as a UCL number, which was 9.30 ppm. The 1-3 foot depth data set had an average 
PCB concentration of 13.96 ppm and a maximum PCB concentration of 65.00 pprn. The 
data was determined to have a lognormal distribution and the 95% UCL was calculated to 
be 82.22 ppm. The 95% UCL for the 0-1 foot depth interval fell below the cleanup level 
of 10 ppm; however the 1-3 foot UCL result exceeded the cleanup level. Since the UCL 
result for the 1-3 foot depth indicates that the PCB concentrations exceed the cleanup 
level of 10 ppm, 0-3 foot remediation is necessary. 

Zone 5 high: This group consists of 3 sample locations including 9 total samples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 1,733.65 pprn and 
a maximum PCB concentration of 13,000.00 ppm. The data was determined to have a 
lognormal distribution and the 95% UCL could not calculated due to the very high PCB 
result (13,000 ppm). Since the UCL could not be calculated the maximum result within 
the data set was used as a UCL number (13,000 pprn). Therefore, the 95% UCL 
exceeded the cleanup level of 10 pprn and additional calculations were performed on the 
0-1 and 1-3 foot depths. The 0-1 foot depth data set did not have enough data to obtain a 
UCL result. The maximum PCB result within the data set was used as a UCL number, 
which was 100.00 ppm. The 1-3 foot depth data set had an average PCB concentration of 
2,577.02 ppm and a maximum PCB concentration of 13,000.00 ppm. The data was 
detemined to have a lognomal distribution and the 95% UCL could not calculated due 
to the very high PCB result (1 3,000 pprn). Since the UCL could not be calculated the 
maximum result within the data set was used as a UCI, number, which was 13,000 ppm, 
Therefore, the 95% UCL for both the 0-1 and 1-3 foot depth exceeded the cleanup tevef 
of IT) pprn. Since the UCL result for both the 0-1 and 1-3 foot depth indicate that the PCB 
concentrations exceed the cleanup level of 10 ppm, 0-3 foot remediation is necessary. 

Zone 6. 
Located on the east riverbank beginning half way "ot\%lesn transects 127 and 124 and 
ending at half distance bekveen rransects 128 and 1 30, Data within the Zone was 
evaluated as two groups, mid bank and high bank. 
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Zone ti mid: This group consists of 3 sample locations including 9 total smples &om 
depth of 0 to 3 -Feet. The data set had an average PCB concen&ation of 30.77 ppm and a 
maximm PCB concentration of 84.00 ppm. The data was detemined to have a normal 
distnibution and the 95% UCL was calculated to be 48.98 ppm, Therefore, the 95% UCL 
exceeded the cleanup level of 10 pprn and additional calculations were perfbmed on the 
0-1 and 1-3 foot depths. The 0-1 foot depth data set did not have enough data to obtain a 
UCL result. The maximum PCB result within the data set was used as a UCL number, 
which was 84.00 ppm. The 1-3 foot depth data set had an average PCB concenkation of 
15.99 ppm and a m a x i m u  PCB concentration of 33.00 pprn. The data was detemined 
to have a normal distribution and the 95% UCL was calculated to be 27.78 ppm. 
Therefore, the 95% UCL for both the 0-1 and 1-3 foot depth exceeded the cleanup level 
of 10 ppm. Since the UCL result for both the 0-1 and 1-3 foot depth indicate that the 
PCB concentrations exceed the cleanup level of 10 ppm, 0-3 foot remediation is 
necessary. 

Zone 6 high: This group consists of 3 sample locations including 10 total samples from 
depth of 0 to 3 feet. The data set had an average PCB concentration of 0.28 pprn and a 
maximum PCB concenkation of 0.92 ppm. The data was determined to have a lognormal 
distribution and the 95% UCL was calculated to be 0.70 ppm. Therefore, the 95% UCL 
fell below the cleanup level of 10 pprn and no remediation is required. 

Zone 7. 
Located on the east riverbar& beginning half way between transects 128 and 130 and 
ending at transect 150. Data within the Zone was evaluated as one group, mid/high bank. 

Zone '7 midihigh: This group consists of 25 sample locations including 79 total samples 
from depth of 0 to 3 feet. The data set had an average PCB concentration of 1.36 ppm 
and a maximum PCB concentration of 37.00 pprn. The data was determined to have a 
non-parametric distribution and the 95% UCL was calculated to be between 2.33 and 
4.09 pprn. Therefore, the 95% UCL fell below the cleanup level of 10 pprn and no 
remediation is required. 

Deep Residepttial PCB Evaluation: Geater than 3 Fed 
For the Elm Street to Dawes Avenue section of the 1.5 Mite Reach, the EE:CA classified 
four properties as residential and the remaining r i v e r b d  properties were classified as 
recreational. These four residential propedies are located irnrnediately downstream of the 
Elm Street Bridge on the east side of the river. Two out of the four are commercial 
propenies that contain residential apartments above stores and the remaining two are 
t~rpical residential propeflies. AEter the EEiCA and the 2002 supplemental smpling was 
eomplered, EPA reached an ageerneat with the homeowners of the two residential 
properties to pemmently relocate. The houses wilt be demolished and the properlies 
turned over to the City of Piasfield. Rerefore, the riverbak on these two properties 
were reci;issliisd as recreational areas. In addition, due to the exkemely steep banks 
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(one of which consists entirely of a timber retaining wall) on the two commercial 
propedies with apartments, EPA detemined that access to these banks is very limited and 
that a recreational exposure scenario is more appropriate. Therefore, all riverbank soil 
from Elm Street to Dawes Avenue is now eonsidered "recreational" fbr the puvose of 
determining cleanup levels and the evaluation of PCBs at depths greater than t hee  feet 
on residential properties is no longer applicable. 

Appendrjc IX S V;OC Data Evaluation 

Based on a review of existing EEiCA data behveen Elm Street and Dawes Avenue, 
exceedances of applicable cleanup criteria were observed for selected Appendix IX (non- 
PCB) constituents. These exceedances were limited to SVOCs that are typically 
associated with coal gasification by-products such as coal tar. 

The exceedances were located on the west riverbank from transects 108 to 130 and on the 
east riverbank at transect 110 and again from transects 130 to 150. On the west 
riverbank, the exceedances occurred at various bank heights, from lower bank samples to 
'~ppermost" bank samples. Therefore, 18 additional samples (sixteen samples plus two 
duplicate samples) were collected and analyzed for Appendix LX SVOCs. These sample 
locations were spaced evenly between the previous "uppermost" bank sample locations 
and the top of bank. (Note: since exceedances of the cleanup criteria for other non-PCB 
compounds such as metals and VOCs were not observed in the EEICA investigation, the 
additional sampling was limited to SVOCs.) 

On the east riverbank at transect 110, the "mid bank" sample from the EEiCA contained 
exceedances of the SVOC cleanup criteria. Two additional samples were collected for 
SVOCs along this transect at elevations above those collected during the EEICA and 
below the top of the bank. The SVOC exceedances identified in the EElCA for transects 
130 to 150 on the east bank were all in lower bank samples, with no exceedances in 
"mid" or -'upperm bank samples. This indicates that elevated concentrations of SVOGs 
in this area are limited to the lower portion of the riverbank. Therefore, no further 
sampling or SVOC analysis is required between the "upper bank" EEiCA samples and 
the top of bank in this area. 

Both the 2002 supplemental SVOC data and the existing SOVG data &om the EEiCA 
were used in this report's Appendix 11.: SVOC data evaluation are s h o w  in Table 2. All 
of these sample locations are shown on Figure 3. To deternine if additional bank soil 
remediation beyond that necessary to address PCBs is necessary, a data evaluation 
process equivalent to that required of Generat Electric under the Consent Decree and 
equivalent to the one conducted in the EEiCA was perfomed. The first step in the 
process was to identify expctsureievafuation areas. Two exposure areas were identified. 
One exposure area is on the west riverbank and is located from trmsect 108 to 130. The 
exposure area encompasses the entire riverbank. A second exposure area is on the east 
r i v e r b d  md is located from transect 108 to 1 16. The exposure area encornpasses the 
entire riverbak. The east riverbak exposure area was expmded bepnd  transect I f O to 
match the PCB riverbarrk zonelaveraging area. 
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The exposure areas were then divided into polygons that represent each SVOC sample 
location. This was done both for smple  locations .from the EE/CA as welt as new 
sample locations. See Figure 3. The SVOC sample results for samples located in areas 
subject to remediation to address PCBs were replaced with the detection limit obtained 
for s q f e s  collected fi-om clean backfill. The resulting post-PCB remediation SVOC 
concentrations are sho\.vn in Table 4 for both exposure areas. 

Next, the post-PCB remediation maximum value for each SVOC constituent 
compared to the USEPA Region 9 Preliminary Remediation Goals (PRGs) for residential 
areas (recreational PRGs do not exist). If the maximum concentration exceeded the PRG, 
then the constituent was retained for further evaluation. The next step was to calculate 
the post-PCB remediation arithetic average for each retained constituent. Then, the 
average constituent concentration was compared to the MCP Method 1 S-2 standards for 
soil to determine if further remediation is required. Table 5 sumarizes this data 
evaluation. 

To address the SVOC execeedances shown in Table 5, certain polygons were selected for 
remediation. The depth of remediation required for each polygon corresponds to the 
sarnple depth of the associated SVOC execeedance. The polygons that require additional 
remediation based on SVOC exceedances are shown on Figure 3. Sufficient polygons 
were selected for additional remediation such that the resulting maximum constituent 
concentration was less than the PRG or the average constituent concentration 
complied with the MCP Method 1 S-2 standard. The post-PCB, post-SVOC remediation 
SVOC constituent concentrations are shown in Table 6 and the post-PCB, post-SVOC 
Remediation SVOC maximum concentrations, average concentrations and data 
evaluations are shown in Table 7. 

The final remediation limits to address PCBs and SVOCs from Elm Street to Dawes 
Avenue are shown in Figure 2. 
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TABLE I 
PCB Results used in the PCB UCL Calculations 

ZONE +l LOW 

ZONE 1 MID 

ZONE 1 HIGH 

ii - Non-detects J - indicates an estimated vaiue 

TAELE 1 PCB data used in UCL Galcuia:?ons Page 1 of 8 



TABLE l 
PCB Results used in the PCB UCL Calculations 

ZONE 1 HIGH 

ZONE 2a LOW 

ZONE 2a MID 

ZONE 2a HIGH 

U - Non-deteds J - lndrcates an estimated value 

TABLE 1 PC3 data bsed in UCL taiculalions Page 2 of 8 



TABLE 1 
PCB Resufts used in the PCB UCL Calculations 

ZONE 2b HIGH 

ZONE 2c MID 

ZONE 2d MID 

U - Non-detects 

TABLE 1 PCB data used in UGL Caiculatrons 

J - Indicates a n  estimated value 
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TABLE I 
PCB Results used in the PCB UCL Caiculations 

ZONE 3a 

U - Non-detects 

TABLE 1 PCB data used in UCL Calcblatims 

J - indicates an estimated value 
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TABLE 1 
PCB Results used in the PCB UCL Calculations 

ZONE 3a 

ZONE 3 MID 

U - Non-detects 

TABLE 1 PCB data ~ s e d  ,n UCL Ca!cuIatcns 

J - indicates an estimated value 
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TABLE 1 
PCB Results used in the PCB UCL Cal~ulations 

ZONE 3 HIGH 

ZONE 4 LOW 

ZONE 4 MID 

U - Non-detects 

TABLE Z PCB data used in UCL Caiculaoons 

.J - Indtcates an estimated value 
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TABLE ? 
PCB Results used in the PCB UCL Calcufations 

ZONE 4 HIGH 

ZONE 5 MID 

ZONE 5 HIGH 

ZONE 6 MID 

U - Mon-detects 

TABLE I PCB data used in UCC Gaictilalions 

J - Indicates a n  esttmated value 
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TABLE I 
PCB Results used in the PCB UCL Calculations 

ZONE 6 HIGH 

ZONE 7 MIDIHIGH 

U - Non-detects J - Indicates an estimated value 

TABLE 1 PCB data bsed rn UCL Caiculations Page 8 of 8 



U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highl~ghted are results located within PCB remediation areas 

TABLE 2 SVOC data used for Lrrn~t of Rem~d~at~on Page1 of15 



U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVQC data used for Ltrnit of Rem~d~at~on Page 2 of 15 1012812003 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are  resented in oart oer million, porn) 

U - Nan-detects UJ - Nan-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data used for Limit of Remtd~atlon Page3of 15 



U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 
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U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVQC data used For Lrrn~t  of Rem~d~at~on Page5of 15 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are presented in part per million, ppm) 

U - Nan-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data used for L~rnlt of Rem~d~at~on Page 6 of 15 



TABLE 2 
Appendix IX Semivolatile Results 

lResltlts are oresented in oart oer million. ooml 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data used fur Limit of Remld~at~on Page 7 of 15 10128fZQ03 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are  resented in part per million, ppm) 

U - Nan-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data used for L ~ r n ~ t  of Remidiat~on Page 8 of 15 1 012812003 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are oresented in part oer million. w ~ m f  

Analvtn 

U - Nan-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data irsod far Ltrn~t of Rsm~d~at~on Page 9 of 15 



TABLE 2 
Appendix IX Semivolatile Results 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data used for L~rn~ t  of Rern~d~ation Page 10 of 15 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are rrresented in part per million, rrrrm) 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data itsed for L~rnrt of Remidrat~on Page 11 of 15 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are  resented in part oer million,  DO^) 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SV(7C data i~sed for L~rn~ t  of Rern~d~ation Page 12 of 15 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are presented in part per million, ppm) 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data used far Limit of Remid~at~on Page 13 of 15 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are presented in part per million, ppm) 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data used for Llmlt of Rem~d~at~on Page 14 of 15 



TABLE 2 
Appendix IX Semivolatile Results 

(Results are presented in part per million, ppm) 
Transect I I T l l n  I TI16 I 

Location ID BS000253 I 
Date Collected 04/02/2002 

Depth (ft) 0 0-1 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within PCB remediation areas 

TABLE 2 SVOC data used for Ltmit af Rem~d~at~on Page 15 of 15 



mid 

mid 

TABLE 3 
Summary of PCB UCL Evaluation to Determine Remediation Limits 

ata Set Too Small depth are less than the 10 ppm cleanup level 

fi depths d ~ d  not have enough data to obtain 
CL results therefore the 0-3 ft depth calculation 

TABLE: 3 Summery of PCB UCL Evaiuat~nn Page 1 of 4 



Low 

TABLE 3 
Summary of PCB UCL Evaluation to Determine Remediation Limits 

eded the cleanup level of 10 pprn 
t~onal calculatrons performed on the 0-3 8 

necessary only w~ th~n  the area that contained the 
700 ppm PCB result (hotspot) No Renediatton is 
necessary wlthln the rest of Zone Ja 

exceeded the cleanup level Remidration 
necessary for the 0-3 ff depth tn the mid bank 
area ~n Zone 3 

exceeded the cleanup goal of 10 ppm 
Add~tional calculatrons for the 0-18 and 1-3 ff 
depths were performed The 0-lft result exeeded 
the cleanup goal, however the 1-38 result was 
below the cleanup goal Renlrdlation necessary 

TARLE 3 Surnmnry of PCB UCL Evalcrat~on Page 2 of 4 



TABLE 3 
Summary of PCB UCL Evaluation to Determine Remediation Limits 

exceeded the cleanup level of 20 pprn 
Addltlonal calculat~ons for the 0-Iff and 1-3 ft 
depths were performed The 0-lft result was 
below the cleanup level, however the 1-3ft result 
exceeded the cleanup level of 10 pprn 
Remid~at~on necessary for the 0-3 ft depth tn the 
m ~ d  bank area In Zone 4 

depths were performed The 0-Ift data set did 
not have enough data to obta~n UCL results an 
the 1-3ft result exeeded the cleanup goal 
Remrd~atlon necessary for the 0-3 ft depth In th 

rd bank area In Zone 5 

the data set as a default Remldlatton necessary 
for the 0-3 ft depth In the hrgh bank area In Zone 

TABLE 3 S u m m a ~  of PCB UCL Evaluat~on Page 3 of 4 1012812003 



TABLE 3 
Summary of PCB UCL Evaluation to Determine Remediation Limits 

dltronal mlculatlons for the O - l f t  and 1-3 f 
pths were performed The O-?ft  data set d ~ d  

Data Set Too Small t have enough data to obtaln UCL results and 

rn~d bank area In Zone 6 

cessary w~thln the mldthlgh bank area In Zone 

Notes: 
t The mlnlmum and maxlmurn of flve separate non parametric UCL calculations IS presented 
All non-detected PCB results were used at 112 detection limit 
Dupl~cate sample results' If both sample results were non-detects, the h~gher result was used at its full detection limit. If both sample results were detectslhtts, 
the results were averaged If one sample result was a detectlhit and one a non-detect, the result with the detectlhit was used. 

TABLE 3 Survlrrlary of PCB UCL Evaluat~on 



U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVQC data Post-PCB Rem~d~ation Page 1 of 15 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Post-PCB Remrdiat~on Page 2 of 15 1012(312003 



U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Post-PCB Rem~d~at~an Page 3 of 15 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Post-PCB Rem~d~at~an Page 4 of 15 



U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Past-PCB Rem~d~at~on Page 5 of 15 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 

U - Nan-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVQC data Past-PCB Rem~d~ztt~on Page6of 15 10/28/2003 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVQC data Post-PCB Rerri~d~at~on Page 7 of 15 



U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Posl-PCB Remtdlation Page 8 of 15 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted ate results located within SVOC remediation areas 

TABLE 4 SVQC data Post-PCB Remldlat~on Page 9 of 15 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Post-PCB Rem~d~at~on Page 10 of 15 1012812003 



U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Post-PCB Remld~ation Page 11 of 15 



U - Nan-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Post-PCB Remrd~ation Page 12 of 15 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Past-PCB Rern~diation Page 13 of 15 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 

U - Non-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVQC data Post-PCB Rem~d~at~on Page 14 of 15 



TABLE 4 
Appendix IX Semivolatile Results 

Post-PCB Remediation 
(Results are  resented in  arts Der million, P P ~ )  

U - Nan-detects UJ - Non-detects at estimated detection limits J - Detect at estimated value R - Rejected value 
Highlighted are results located within SVOC remediation areas 

TABLE 4 SVOC data Post-PCB Rem~d~at~on Page 15 of 15 



TABLE 5 
Appendix IX Semivolatile Constituents Summary 

Post-PCB Remediation 
(Results are presented in part per million, ppm) 

TABLE 5 Evaluation of SVOC Constituents post PCB Remid~at~on Page 1 of 2 1012812003 



TABLE 5 
Appendix IX Semivolatile Constituents Summary 

Post-PCB Remediation 
(Results are presented in part per million, ppm) 

-- 

Notes: 
" - USEFA Regton 9 Residential PRG and MCP Method 5-2 Standard not avarlable for thrs constituent, EPA selected 0 Ipprn as a PRG 

Ali not?-det~cted PCB results were used at 112 detectron lim~t 

Dupl~cnte sample results If bath sample results were non-detects, the higher result was used at rts full detection lrmrt If both sample results were detectsih~ts, 

tire results were averaged If one sample result was a detectihit and one a non-detect, the result wrth the detecWh~t was used 

TABLE 5 Evaluntian of SVOC Constituents post PCB Remrdiat~on Page 2 of 2 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVOC data Fast-PCB and SVOC Remidlat~on Page 1 of 15 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVOC data Post-PCB and SVQC Rem~d~at~on Page 2 of 15 



U - Non-detects UJ - Non-detects at est~mated value J - Detect at est~mated value R - Rejected value 

I-ABLE 6 SVOC data Post-PCB and SVOC Rern~d~at~on Page 3 of 15 





TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVOC data Past-PCB and SVOC Remldtation Page 5 of 15 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVQC data Past-PCB and SVOC Remrdrat~on Page 6 of 15 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVOC data Post-PCB and SVQC Rem~d~at~on Page 7 of 15 





TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE F SVOC data Post-PCB and SVOC Rem~drat~on Page 9 of 15 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

Date Gollecte 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVOC date Past-PCB and SVOC Rem~d~atton Page 10 of 15 1 (3/28/2003 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLF 6 SVOC data Past-PCB and SVQC Rem~d~atlon Page 11 of 15 1012812003 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

Date Collected 

U - Non-detects UJ - Non-detects at est~mated value J - Detect at est~mated value R - Rejected value 

TABLE 6 SVOC data Post-PCB and SVQC Rem~d~at~on Page 12 of 15 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVOC data Post-PCB and SVOC Rem~d~at~on Page 13 of 15 



U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVOC data Post-PCB and SVOC Remrd~at~on Page 14 of 15 



TABLE 6 
Appendix IX Semivolatile Results 
Post-PCB and SVOC Remediation 

U - Non-detects UJ - Non-detects at estimated value J - Detect at estimated value R - Rejected value 

TABLE 6 SVOC date Past-PCB and SVOC Rem~d~at~on Page 15 of 15 



TABLE 7 
Appendix IX Semivolatile Constituents Summary 

Post-PCB and SVOC Remediation 
(Results are presented in part per million, ppm) 

est Riverbank 

Notes: 
All nnn-detected PCB results were used at 112 detectton limit 

Duplicate sample results If both sample results were non-detects, the htgher result was used at its full detectton ltmtt If both sample results were detectsihlts, 

the resirlts were averaged If one sample result was a detectiht and one a non-detect, the result with the detectihlt was used 

TABLE 7 Evaluatiun of SVOC Constttuents post PCB and SVOC Remtdtatlon Page 1 of 1 



Attachment A 



Pro UCL S o h a r e  Printouts 
f one 1 Low Bank 0-3% depth 

Summay Stattstics for 
Number of Samples 
Minimum 
Maximum 
Mean 
Medran 
Standard Devtat~on 
Var~ance 
Coeffiaent of Varratlon 
Skewness 

Zone I Low 0-3 
9 

0 17 
22 

3402222222 
0 79 

7049666265 
4969779444 
2072076956 
2882695546 

95 % UCL (Assuming Normal Data) 
StudenYs-t 7.771953225 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 9.6801 55907 
Modified-t 8.1 48287327 

95 % Non-parametric UCL 
CLT 7.267445266 
Jackknife 7.771 953225 
Standard Bootstrap 6.97391291 
Bootstrap-t 37.12859197 
Chebyshev (Mean, Std) 13.64514983 

Allacnrne~t k Pro UCL SoftiP~are Printouts 

Summary Stattstrcs for ln(Zone 1 Low 0-3) 
Minimum -3 77196 
Maximum 3 091 042 
Mean 0 014833 
Standard Deviation 1 498769 
Variance 2 24631 

Shapiro-Wilk Test Statisitic 0.936861 
Shapiro-Wilk 5% Critical Value 0.829 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 3.120484 
MLE Standard Deviation 9.072397 
MLE Coefficient of Variation 2.907368 
MLE Skewness 33.29748 
MLE Median 1.014944 
MLE 80% Quantile 3.601295 
MLE 90% Quantile 6.963986 
MLE 95% Quantile 1 1.94496 
MLE 99% Quantile 33.1 4762 

MVU Estimate of Median 0.894434 
MVU Estimate of Mean 2.536827 
MVU Estimate of Std. Dev. 4.24041 6 
MVU Estimate of SE of Mean 1.308945 

UCL Assuming Lognormal Distribution 
95% H-UCL 34.40282 
95% Chebyshev (MVUE) UCL 8.242387 
99% Chebyshev (MVUE) UCL 15.56067 
Recommended UCL to use: 

95 % Chebyshev (MVUE) UCL 

Page I of 37 



Summary Statrstics for 
Number of Samples 
M~nrmum 
Max~mum 
Mean 
Median 
Standard Deviation 
Variance 
Coeficient of Variation 
Skewness 

Pro UCL Sohare  Printouts 
Zone 1 Mid Bank 0-3ft depth 

Zone 1 Mid 0-3 
6 

0.009 
0.22 

0.088 
0.075 

0.081 296986 
0.0066092 

0.923829391 
0.807515551 

Shapiro-Wilk Test Statisitic 0.91 2786524 
Shapiro-Wilk 5% Critical Value 0.788 
Data are Normat at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 0.154878153 

95 Oh UCL (Adjusted for Skewness) 
Adjusted-CLT 0.1 54282709 
Modified-t 0.156701 724 

95 % Non-parametric UCL 
C LT 0.142591632 
Jackknife 0.1548781 53 
Standard Bootstrap 0.137381612 
Bootstrap-t 0.184486947 
Chebyshev (Mean, Std) 0.232669048 

Attachment A Pro UCL Somare Printouts Page 2 of 37 



Summap# Statistics far 
Number of Samples 
Mintmum 
Maximum 
Mean 
Median 
Standard Deviatron 
Varlance 
Coefirc~ent of Variation 
Skewness 

Pro UCL Sobare PrintouLs 
Zone I High Bank 0-3ft depth 

Zone I High 0-3 
59 

0.1 
11 

0.681 525424 
0.3 

1.5391 50923 
2.368985564 
2.258391 058 
5.91 3238525 

Lliirefors Test Statisitic 0.376567477 
Lilliefors 5% Critical Value 0.1 15347375 
Data not Normal at 5% Significance Level 
Data not Lognormal: Try Non-parametric UCL 

95 % UCL (Assuming Normal Data) 
Student's-t 1.016471751 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 1.175951 348 
Modified-t 1.042181826 

95 % Non-parametric UCL 
C LT 1.011 121823 
Jackknife 1.016471751 
Standard Bootstrap 1.007550759 
Bootstrap-t 2.479670023 
Chebyshev (Mean, Std) 1.554963261 

Attachment A Pro UCL S o ~ a r e  Prfntouts Page 3 of 37 



Summary Statistics for 
Number of Samples 
Minimum 
Max~mum 
Mean 
Med~an 
Standard Deviat~on 
Variance 
Coeffic~ent of Variation 
Skewness 

Pro UCL S o h a r e  Printouts 
Zone 2a Low Bank 0-3ft depth 

Zone 2a low 0-3 
9 

0.0095 
0 78 

0.131 388889 
0.026 

0.254658077 
0.064850736 
1.938201 008 
2.575229499 

95 % UCL (Assuming Normal Data) 
Student's-t 0.289238531 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 0.34887342 
Modified-t 0.301 38303 

95 % Non-parametric UCL 
C LT 0.27101 3976 
Jackknife 0.289238531 
Standard Bootstrap 0.267256521 
Bootstrap-t 1.752950856 
Chebyshev (Mean, Std) 0.501 398496 

99 % Non-parametric UCL 
Chebyshev (Mean, Stdj 0.9759941 8 

Summary Slat~stics for ln(2a low) 
Minimum -4 656463 
Max~mum -0 248461 
Mean -3 338582 
Standard Deviation 1 590591 
Vartance 2 529979 

Shapiro-Wilk Test Statisitic 0.829545 
Shapiro-Wilk 5% Critical Value 0.829 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 0.125733 
MLE Standard Deviation 0.427368 
MLE Coefficient of Variation 3.399006 
MLE Skewness 49.46654 
MLE Median 0.035487 
MLE 80% Quantile 0.136077 
MLE 90% Quantile 0.273987 
MLE 95% Quantile 0.48575 
MLE 99% Quantile 1.434952 

MVU Estimate of Median 0.030771 
MVU Estimate of Mean 0.098631 
MVU Estimate of Std. Dev. 0.176765 
MVU Estimate of SE of Mean 0.053782 

UCL Assuming Lognormal Distribution 
95% H-UCL 1.834418 
95% Chebyshev (MVUE) UCL 0.333061 
99% Chebyshev (MVUE) UCL 0.633756 
Recommended UCL to use: 

99 % Chebyshev (MVUE) UCL 

Aftachrnent A Pro UCL Somare Printouts Page 4 of 37 



Summary Statist~cs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Dev~ation 
Var~ance 
Coeffictent of Variation 
Skewness 

Pro UCL S o ~ a r e  Printouts 
Zone 2a Mid Bank 0-3ft depth 

Zone 2a mid 0-3 
9 

0 023 
0 35 

0 108889 
0 077 

0 089798 
0 008064 
0 824672 
1 531304 

Shapiro-Wilk Test Statisitic 0.853993 
Shapiro-Wifk 5% Critical Value 0.829 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 0.16455 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 0.174449 
Modified-t 0.167096 

95 % Non-parametric UCL 
CLT 0 158124 
Jackknife 0 16455 
Standard Bootstrap 0 155783 
Bootstrap-t 0 201314 
Chebyshev (Mean, Std) 0 239362 

AMachment k Pro UCL SoCtvvare Printouts Page 5 of 37 



Summary Statist~cs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Med~an 
Standard Dev~ation 
Variance 
CoeBictent of Var~atron 
Skewness 

Pro UCL S o h a r e  Printouts 
Zone 2a High Bank 0-2ft depth 

Zone 2a high 0-2 
53 

0 07 
6 6 

0529056604 
0 3 

1 113647013 
1.24020967 

2 104967607 
5003628893 

Lilliefors Test Statisitic 0.4368671 73 
Lilliefors 5% Critical Value 0.12170146 
Data not Normal at 5% Significance Level 
Data not Lognormal: Try Non-parametric UCL 

95 % UCL (Assuming Normal Data) 
Student's-t 0.785235742 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 0893012524 
Modified-t 0802758623 

95 Oh Non-parametric UCL 
C LT 0.780671 807 
Jackkn~fe 0.785235742 
Standard Bootstrap 0.776271257 
Bootstrap-t 3.044348459 
Chebyshev (Mean, Std) 1 195842526 

AMachmenl A Pro UCL Sohare Prrntouts Page 6 of 37 



Summary Statistrcs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Medtan 
Standard Dev~atron 
Variance 
Coefficrent of Varlat~on 
Skewness 

Pro UCL Somare Printouts 
Zone 2b High Bank 0-3ft depth 

Zone 2b high 0-3 
12 

0 0095 
0 32 

0 140542 
0 1075 

0 112851 
0 012735 
0 802969 
0 327343 

Shapiro-Wilk Test Statisitic 0.893144 
Shapiro-Wilk 5% Critical Value 0.859 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 0.199046 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 0.197416 
Modified-t 0.19956 

95 % Non-parametric UCL 
C LT 0.1941 26 
Jackknife 0.199046 
Standard Bootstrap 0.191 858 
Bootstrap-t 0.202932 
Chebyshev (Mean, Std) 0.282542 

Anachment A Pro UCL Soka re  Printouts Page 7 of 37 



Summary Stat~strcs for 
Number of Samples 
Min~mum 
Maximum 
Mean 
Medran 
Standard Deviation 
Var~ance 
Coefficient of Var~ation 
Skewness 

Pro UCL Sofhntare Printouts 
Zone 26 Mid Bank 0-3ft depth 

Zone 26 mid 0-3 
7 

0 635 
22 

10 13785714 
8 4 

9672933826 
93 56564881 
0 9541 39883 
0 182339277 

Shapiro-Wilk Test Statisitic 0.821635521 
Shapiro-Wilk 5% Critical Value 0.803 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 17.2421 7095 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 1642071205 
Mod~fied-t 17.28416513 

95 % Non-parametr~c UCL 
C LT 16.15148368 
Jackkn~fe 1724217095 
Standard Bootstrap 1567502917 
Bootstrap-t 17 3658069 
Chebyshev (Mean, Std) 2607410212 

Atrachrnent A Pro UCL Softvdare Printouts Page 8 of 37 



Summay Statrst~cs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Medran 

Pro t lGt Soft\nrare Printouts 
Zone 2c Mid Bank O - l f t  depth 

Zone 2c mid 0-1 
3 
18 
22 
20 
20 

Too Few Observations To Calculate UCLs 

Attachment A Pro UCL S o ~ a r e  Printouts Page 9 of 37 



Pro UCL S o h a r e  Printouts 
Zone 26 Mid Bank 1-3ft depth 

Summary Statistrcs for 
Number of Samples 
hain~mum 
Maximum 
Mean 
Median 
Standard Deviation 
Var~ance 
Coeff~c~ent of Varfat~on 
Skewness 

Zone 2c mtd 1-3 
4 

0 635 
8 4 

2 74125 
0 965 

3775761237 
1425637292 
1 37738668 

1 989552634 

95 % UCL (Assuming Normal Data) 
Student's-t 7.1841 18885 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 7.853227714 
Modified-t 7.4971 2204 

95 % Non-parametric UCL 
C LT 5.846537284 
Jackknife 7.1841 18885 
Standard Bootstrap 5.38559701 
Bootstrap-t 235.06801 09 
Chebyshev (Mean, Std) 10.97033083 

99 % Non-parametric UCL 
Chebyshev (Mean, Std) 

Summary Statlstrcs for Inj2c mid 1-3) 
M~nimum -0 4541 3028 
Maximum 2 128232706 
Mean 0400543922 
Standard Dev~ation 1 168730415 
Var~ance 1365930783 

Shapiro-Wilk Test Statisitic 0.776057872 
Shapiro-Wilk 5% Critical Value 0.748 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 2.955031 506 
MLE Standard Deviation 5.049014804 
MLE Coefficient of Variation 1.708616234 
MLE Skewness 10.1 1393071 
MLE Median 1.492636354 
MLE 80% Quantile 4.00731 3722 
MLE 90% Quantile 6.701 708572 
MLE 95% Quantile 10.20732351 
MLE 99% Quantile 22.62399042 

MVU Estimate of Median 1.250521 958 
MVU Estimate of Mean 2.383663671 
MVU Estimate of Std. Dev. 2.546297851 
MVU Estimate of SE of Mean 1.260272869 

UCL Assuming Lognormal D~stribution 
95% H-UCL 3414903903 
95% Chebyshev (MVUE) UCL 7 87706575 
99% Chebyshev (MVUE) UCL 1492322039 
Recommended UCL to use 

95 % Chebyshev (MVUE] UCL 

Attachment A Pro UCL Soft?Nare Printouts Page I 0  of 37 



Summar), Statrstrcs for 
Number of Samples 
Min~mum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coeffrctent of Variation 
Skewness 

Pro UCL S o h a r e  Printouts 
Zone 2d Mid Bank 0-3ft depth 

Zone 2d rn:d 0-3 
5 

0 05 
100 

28 91 
2 4 

4356269046 
1897 708 

1 506838134 
1486524807 

Shapiro-Wilk Test Statisitic 0.771 71 3708 
Shapiro-Wilk 5% Critical Value 0.762 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 70.44225458 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 74.79351 732 
Modified-t 72.600821 91 

95 O h  Non-parametric UCL 
C LT 60.95475453 
Jackknife 70.44225458 
Standard Bootstrap 57.44028466 
Bootstrap-t 986.6299472 
Chebyshev (Mean, Std) 113.829317 

Attachment A Pro UCL Somare Prrntouts Page 11 of 37 



Summary Siatistlcs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Median 

Pro UCL SoRware Printouts 
Zone 2d Mid Bank 0-lft depth 

Zone 2d mid 0-5 
3 

0.05 
2.4 

0.85 
0.1 

Too Few Observations To Calculate UCLs 

Attachment A Pro UCL Somare Printouts Page 12 of 37 



Summary Stat~strcs for 
Number of Samples 
M~n!mt;m 
Max~mum 
Mean 
Median 

Pro UCL S o h a r e  Printouts 
Zone 2d Mid Bank 4-3ft depth 

Zone 2d rn~d 1-3 
2 

42 
2 00 
71 
7 1 

Too Few Obsewations To Calculate UCLs 

Attachment A Pro UCL Sofkriare Pnntouts Page 23 of 37 



Summary Statlsttcs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Med~an 
Standard Deviation 
Variance 
Coefficient of Vartat~on 
Skewness 

Pro UCL S o h a r e  Printouts 
Zone 3a Bank 0-3f4 depth 

Zone 3a 0-3ft no results removed 
151 

0 05 
700 

9 587199 
0 324 

58 13548 
3379 735 
6 063866 
1 1.36033 

Lilliefors Test Statisitic 0.434845 
Lilliefors 5% Critical Value 0.072102 
Data not Normal at 5% Significance Level 
Data not Lognormal: Try Non-parametric UCL 

95 O h  UCL (Assuming Normal Data) 
Student's-t 17.41 736 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 22.04243 
Modified-t 18.14632 

95 % Non-parametric UCL 
C LT 17.369 
Jackknife 17.41 736 
Standard Bootstrap 17.27169 
Bootstrap-t 42.95441 
Chebyshev (Mean, Std) 30.20914 

Attachment A Pro UCL So&~are Printouts Page 14 of 37 



Pro U G t  Somare Printouts 
Zone 3a Bank 0-3ft depth with 7(f(fppm result removed 

Summary Statist~cs for 
Number of Samples 
Min~mum 
Maximum 
Mean 
Median 
Standard Deviation 
Varrance 
Coefficient of Variation 
Skewness 

Zone 3a 0-3ft 700ppm result removed 
151 

0.05 
100 

4 907065 
0.258 

13 45537 
181 047 
2.74204 

4 652247 

Lilliefors Test Statisitic 0.359059 
Lilliefors 5% Critical Value 0.072102 
Data not Normal at 5% Significance Level 
Data not Lognormal: Try Non-parametric UCL 

95 % UCL (Assuming Normal Data} 
Student's-t 6.719345 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 7.151109 
Modified-t 6.788437 

95 % Non-parametric UCL 
C LT 6.708152 
Jackknife 6.71 9345 
Standard Bootstrap 6.685365 
Bootstrap-t 7.542287 
Chebyshev (Mean, Std) 9.679984 

Anachment A Pro UCL Soha re  Printouts Page ? 5 of 37 



Summary Statist~cs for 
Number of Samples 
Nlrn~mum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coeffrc~ent of Vartatlon 
Skewness 

Pro UCL Somare Printouts 
Zone 3 Mid Bank 0-3ft depth 

Zone 3 rn~d 0-3 
8 

6 9 
93 

38 9875 
32 5 

31 20075 
973 487 

0 800276 
1 040614 

Shapiro-Wilk Test Statisitic 0.852065 
Shapiro-Wilk 5% Critical Value 0.818 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 O h  UCL (Assuming Normal Data) 
Student's-! 59.88685 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 61.46866 
Modified-t 60.56326 

95 % Non-parametric UCL 
C LT 57.1321 
Jackknife 59.88685 
Standard Bootstrap 55.91 53 
Bootstrap-t 82.48927 
Chebyshev (Mean, Std) 87.07109 

Attachment A Pro UCL Software Printouts Page 16 of 37 



Summary Statistics for 
Number of Samples 
Minbmum 
Max~mum 
Mean 
Median 
Standard Deviation 
Var~ance 
Coeff~crent of Vartation 
Skewness 

Pro UCL Somare Printouts 
Zone 3 Mid Bank 0-lft depth 

Zone 3 mtd (0-1) 
4 

6 9 
34 

24 225 
28 

12 86089 
165 4025 
0 530893 
-1 04775 

Shaprro-W~lk Test Statisitic 0.8581 59 
Shapiro-W~lk 5% Cr~tical Value 0.748 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 O h  UCL (Assuming Normal Data) 
Student's-t 39.35817 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 31.20258 
Modified-t 38.79672 

95 % Non-parametric UCL 
C LT 34.80214 
Jackknife 39.35817 
Standard Bootstrap 33.52549 
Bootstrap-t 38.64521 
Chebyshev (Mean, Std) 52.25466 

Attachment A Pro UCL Software Pnntouls Page 17 of 37 



Summary Statrstics for 
Number of Samples 
M~ntrnum 
Maximum 
Mean 
Med~an 
Standard Dev~at~on 
Variance 
Coeff~cient of Vartatlon 
Skewness 

Pro UCL Software Printouts 
Zone 3 Mid Bank 1-3ft depth 

Zone 3 mid (1-3) 
4 

15 
93 

53.75 
55.5 

39.05018 
1524.917 
0.72651 5 

-0.127044 

Shapiro-Wilk Test Statisitic 0.91 1304 
Shapiro-Wiik 5% Critical Value 0.748 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 99.69963 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 84.54067 
Modified-t 99.49292 

95 % Non-parametric UCL 
C LT 85.86592 
Jackknife 99.69963 
Standard Bootstrap 81.92004 
Bootstrap-t 164.5054 
Chebyshev (Mean, Std) 138.8579 

AMachment A Pro UGL Soft\dvare Printouts Page 18 of 37 



Pro UCL Sohare Printouts 
Zone 3 High Bank 0-3ft depth 

Summary Stat~stics for 
Number of Samples 
Mintmum 
Max~mum 
Mean 
Median 
Standard Devratron 
Varrance 
Coeffrc~ent of Variat~on 
Skewness 

Zone 3 high 0-3 
6 

0.058 
0.74 

0.248 
0.16 

0.2493351 16 
0.062168 

1.005383532 
2.101171723 

95 % UCL (Assuming Normal Data) 
Student's-t 0.4531 13039 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 0.508729087 
Modified-t 0.467665703 

95 % Non-parametric UCL 
C LT 0.41 5430695 
Jackknife 0.4531 13039 
Standard Bootstrap 0.4031 89702 
Bootstrap-t 0.955753687 
Chebyshev (Mean, Std) 0.691695091 

Summary Stat~stics for ln(3 high) 
M~nrmum -2 841731 2 
Maximum -0 301 105 
Mean -1 722648 
Standard Deviat~on 0 850438 
Varrance 0 723245 

Shapiro-Wilk Test Statisitic 0.96226 
Shapiro-Wilk 5% Critical Value 0.788 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 0.256398 
MLE Standard Deviation 0.2641 16 
MLE Coefficient of Variation 1.030102 
MLE Skewness 4.183356 
MLE Median 0.178593 
MLE 80% Quantile 0.366401 
MLE 90% Quantile 0.53268 
MLE 95% Quantile 0.723484 
MLE 99% Quantile 1.291 069 

MVU Estimate of Median 0.168058 
MVU Estimate of Mean 0.238539 
MVU Estimate of Std. Dev. 0.202417 
MVU Estimate of SE of Mean 0.082028 

UCL Assuming Lognormal Distribution 
95% H-UCL 1.078952 
95% Chebyshev (MVUE) UCL 0.596089 
99% Chebyshev (MVUE) UCL 1.054703 
Recommended UCL to use: 

H-UCL 

ARachment A Pro UGL Sohare Printouts Page 5 9 of 37 



Pro UCt Somare Printouts 
Zone 4 Low Bank 0-3ft depth 

Summary Statrstfcs for 
Number of Samples 
Minimum 
Maxrmum 
Mean 
Med~an 
Standard Deviation 
Var~ance 
Coeff~c~ent of Variation 
Skewness 

Zone 4 tow 0-3 

95 % UCL (Assuming Normal Data) 
Student's-t 33.95568282 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 44.86959945 
Modified-t 35.76236828 

95 % Non-parametric UCL 
CLT 33.286781 96 
Jackknife 33.95568282 
Standard Bootstrap 32.39754395 
Bootstrap-t 192.1682753 
Chebyshev (Mean, Std} 63.16343874 

Summary Statistics for In( z4 low 0-3) 
M~nimum -1 386294361 
Maximum 5703782475 
Mean 0822032677 
Standard Deviation 1 649024152 
Varrance 2 719280654 

Shapiro-Wilk Test Statisitic 0.933509303 
Shapiro-Wilk 5% Critical Value 0.923 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 8.861 118548 
MLE Standard Deviation 33.35526328 
MLE Coefficient of Variation 3.7642271 8 
MLE Skewness 64.62954572 
MLE Median 2.2751 19724 
MLE 80% Quantile 9.165606779 
MLE 90% Quantile 18.93531528 
MLE 95% Quantile 34.28395316 
MLE 99% Quantile 105.3894835 

MVU Estimate of Median 2.16319145 
MVU Estimate of Mean 7.9747181 75 
MVU Estimate of Std. Dev. 20.84122041 
MVU Estimate of SE of Mean 3.21 7945983 

UCL Assum~ng Lognormal D~str~bution 
95% H-UCL 26.55899584 
95% Chebyshev (MVUE) UCL 22 00141 952 
99% Chebyshev (MVUE) UCL 39.99287644 
Recommended UCL to use 

95 % Chebyshev JMVUE) UCL 
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Pro UG-L Software Printouts 
Zone 4 Low Bank 0-lft depth 

Summary Statistrcs for 
Number of Samples 
Mtnrmum 
Maximum 
Mean 
Med~an 
Standard Deviat~on 
Variance 
Coeff~c~ent of Var~ation 
Skewness 

Zone 4 low 0-1 
12 

0.35 
300 

31.72833333 
5.545 

84.80741 197 
7192.297124 
2.672923632 
3.41 7430496 

95 % UCL (Assuming Normal Data) 
Student%-t 75.69480635 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 97.80400782 
Modified-t 79.720131 85 

95 % Non-parametric UCL 
C LT 71.99729618 
Jackknife 75.69480635 
Standard Bootstrap 72.3201 551 1 
Bootstrap-t 41 8.6771298 
Chebyshev (Mean, Std) 138.441 9865 

99 % Non-parametric UCL 
Chebyshev (Mean, Std) 275.31 90788 

Summary Statrstics for In( 24 low 0-1) 
Minimum -1.049822124 
Max~mum 5.703782475 
Mean 1.5584474 14 
Standard Deviation 1.985639976 
Variance 3.942766 1 1 3 

Shapiro-VVilk Test Statisitic 0.93312094 
Shapiro-Wilk 5% Critical Value 0.859 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 34.11 81 8307 
MLE Standard Deviation 242.6017014 
MLE Coefficient of Variation 7.11 062781 
MLE Skewness 380.8525341 
MLE Median 4.751438497 
MLE 80% Quantile 25.4397571 7 
MLE 90% Quantile 60.94639957 
MLE 95% Quantile 124.5646893 
MLE 99% Quantile 481.567301 9 

MVU Estimate of Median 4.02299421 1 
MVU Estimate of Mean 23.85908908 
MVU Estimate of Std. Dev. 63.86748508 
MVU Estimate of SE of Mean 14.82243376 

UCL Assuming Lognormal Distribution 
95% H-UCL 653.1 116435 
95% Chebyshev (MVUE) UCL 88.46857993 
99% Chebyshev (MVUE) UCL 171.3404428 
Recommended UCL to use: 

99 % Chebyshev (MVUE) UCL 
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Summary Statistics for 
Number of Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Devrat~on 
Variance 
Coefflcrent of Varrat~on 
Skewness 

Pro UCL Sohare  Printouts 
Zone 4 Low Bank 1-3ft depth 

Zone 4 low 1-3 
15 

0 25 
6 02 

1 941267 
1 6  

1 641843 
2 695648 
0 845759 
1 074457 

Shapiro-Wilk Test Statisitic 0.891 329 
Shapiro-Wilk 5% Critical Value 0.881 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 2.687925 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 2.76422 
Modified-t 2.707526 

95 % Non-parametric UCL 
CLT 2.638556 
Jackknife 2.687925 
Standard Bootstrap 2.615414 
Bootstrap-t 2.886155 
Chebyshev (Mean, Std) 3.7891 
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Pro UCL S o h a r e  Printouts 
Zone 4 Mid Bank 0-3f depth 

Summary Statistrcs for 
Number of Samples 
Minimum 
Max~mum 
Mean 
Median 
Standard Dev~ation 
Variance 
Coefficient of Variation 
Skewness 

Zone 4 mid 0-3 
28 

0 062 
42 

6389357143 
1 4  

1 1 07321 94 
1226161879 
1 733072538 
2 179967932 

95 % UCL (Assuming Normal Data) 
Student's-t 9.953729037 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 10.75263056 
Modified-t 10.09741513 

95 % Non-parametric UCL 
C LT 9.831446546 
Jackknife 9.953729037 
Standard Bootstrap 9.739751416 
Bootstrap-t 1 1.3969041 3 
Chebyshev (Mean, Stdj 15.510971 13 

Summary Statrstics for Injz4 mrd 0-3) 
M~ntmum -2 78062089 
Maximum 3737669618 
Mean 0 43423736 
Standard Devratlon 1 779581 11 1 
Variance 3 16690893 

Shapiro-Wilk Test Statisitic 0.9466541 08 
Shapiro-Wilk 5% Critical Value 0.924 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 7.520945228 
MLE Standard Deviation 35.86001 148 
MLE Coefficient of Variation 4.76801 9231 
MLE Skewness 122.7002421 
MLE Median 1.543785258 
MLE 80% Quantile 6.944732085 
MLE 90% Quantile 15.1954963 
MLE 95% Quantiie 28.83668287 
MLE 99% Quantile 96.88677455 

MVU Estimate of Median 1.458742254 
MVU Estimate of Mean 6.61 7757048 
MVU Estimate of Std. Dev. 20.23451971 
MVU Estimate of SE of Mean 2.89013174 

UCL Assuming Lognormal Distribution 
95% H-UCL 25.51 525534 
95% Chebyshev (MVUE) UCL 19.21554924 
99% Chebyshev (MVUEj UCL 35.37420477 
Recommended UCL to use: 

95 % Chebyshev (MVUE) UCL 
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Pro UGL S o h a r e  Printouts 
Zone 4 Mid Bank 0-1ft depth 

Summary Stat~st~cs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Variance 
Coeff~ctent of Var~at~on 
Skewness 

Zone 4 mid 0-1 
I 1 

0.16 
20 

2.978181818 
1.4 

5.735288691 
32.89353636 
1.925768486 
3.1 33510653 

95 % UCL (Assuming Normal Data) 
Student's-t 6.1 12388486 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 7.568270922 
Modified-t 6.384685277 

95 % Non-parametric UCL 
C LT 5.822552528 
Jackknife 6.1 12388486 
Standard Bootstrap 5.767884757 
Bootstrap-t 17.40491666 
Chebyshev (Mean, Std) 10.51 582789 

Summary Statistics for ln(z4 mid 0-1) 
Minimum -1,832581 45 
Maximum 2.995732274 
Mean 0.1 1391 272 
Standard Deviation 1.381 40795 
Variance 1.908287925 

Shapiro-Wilk Test Statisitic 0.954692505 
Shapiro-Wilk 5% Critical Value 0.85 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 2.90971 9494 
MLE Standard Deviation 6.972125626 
MLE Coefficient of Variation 2.3961 50433 
MLE Skewness 20.94603742 
MLE Median 1.12065431 
MLE 80% Quantile 3.600967064 
MLE 90% Quantiie 6.61 2897682 
MLE 95% Quantile 10.873501 76 
MLE 99% Quantile 27.85653567 

MVU Estimate of Median 1.026889969 
MVU Estimate of Mean 2.5274441 13 
MVU Estimate of Std. Dev. 4.039840389 
MVU Estimate of SE of Mean 1.13261 6408 

UCL Assuming Lognormal Distribution 
95% H-UCL 15.25275089 
95% Chebyshev (MVUE) UCL 7.464404579 
99% Chebyshev (MVUE) UCL 13.79683509 
Recommended UCL to use: 

95 % Chebyshev (MVUE) UCL 
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Pro UCL Somare Printouts 
Zone 4 Mid Bank 1-3ft depth 

Summaiy Statistrcs for 
Number of Samples 
Minimum 
hlaxrmum 
Mean 
Med~an 
Standard Devrat~on 
Variance 
Coefficrent of Vartat~on 
Skewness 

Zone 4 rnrd 1-3 
20 

0 062 
42 

8 5571 
1 35 

1285392841 
1652234756 
I 5021 36052 
1586276036 

95 % UCL (Assuming Normal Data) 
Student's-t 13.52701 732 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 14.3741 2472 
Modified-t 13.69693298 

95 % Non-parametric UCL 
C LT 13.28478069 
Jackknife 13.52701 732 
Standard Bootstrap 13.12411499 
Bootstrap-t 15.78402662 
Chebyshev (Mean, Std) 21.08555967 

Summary Statlstrcs for ln(z4 mid 1-3) 
Mtnrmum -2 780520894 
Maximum 3 737669618 
Mean 0 6328271 82 
Standard Dev~at~on 1 983508533 
Variance 3 9343061 

Shapiro-Wilk Test Statisitic 0.920061 105 
Shapiro-Wilk 5% Critical Value 0.905 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 13.463471 88 
MLE Standard Deviation 95.32162891 
MLE Coefficient of Variation 7.080018421 
MLE Skewness 376.1377373 
MLE Median 1.882926436 
MLE 80% Quantile 10.06326729 
MLE 90% Quantile 24.0861 1772 
MLE 95% Quantile 49.19041 159 
MLE 99% Quantile 189.894381 1 

MVU Estimate of Median 1.705747648 
MVU Estimate of Mean 10.62857225 
MVU Estimate of Std. Dev. 35.63489894 
MVU Estimate of SE of Mean 5.814154436 

UCL Assuming Lognormal Distribution 
95% H-UCL 90.30982638 
95% Chebyshev (MVUE) UCL 35.97188388 
99% Chebyshev (MVUE) UCL 68.47867846 
Recommended UCL to use: 

95 % Chebyshev (MVUE) UCL 
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Summary Statistics for 
Number of Samples 
Mtnrmum 
Max~rnum 
Mean 
Med~an 
Standard Deviation 
Varlance 
Coeff~cient of Varratlon 
Skewness 

Pro UCL Sohare Printouts 
Zone 4 High Bank 0-3ft depth 

Zone 4 high 0-3 
18 

0.062 
3.6 

0,658444444 
0.385 

0.79875861 2 
0.63801 532 

1.21 3099478 
3.241 772672 

95 % UCL (Assuming Normal Data) 
Student's-t 0.985958783 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 1.121831117 
Modified-t 1.009934651 

95 % Non-parametric UCL 
CLT 0.9681 19738 
Jackknife 0.985958783 
Standard Bootstrap 0.956452974 
Bootstrap-t 1.41 1236208 
Chebyshev (Mean, Std) 1.479090907 

Summary Stattstics for lnjz4 high 0-3) 
Minimum -2 780620894 
Maximum 1280933845 
Mean -0 823843818 
Standard Devtation 0884793469 
Variance 0782859482 

Shapiro-Wilk Test Statisitic 0.9578291 78 
Shapiro-Wilk 5% Critical Value 0.897 
Data are Lognormal at 5% S~gnificance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 0.64894061 
MLE Standard Deviation 0.707231 862 
MLE Coefficient of Variation 1.089825249 
MLE Skewness 4.563881 982 
MLE Median 0.438741 965 
MLE 80% Quantile 0.926637036 
MLE 90% Quantile 1.367679884 
MLE 95% Quantile 1.880695091 
MLE 99% Quantile 3.435580098 

MVU Estimate of Median 0.429293316 
MVU Estimate of Mean 0.630630676 
MVU Estimate of Std. Dev. 0.623609426 
MVU Estimate of SE of Mean 0.143552879 

UCL Assuming Lognormal Distribution 
95% H-UCL 1.1071 3745 
95% Chebyshev (MVUE) UCL 1.25636317 
99% Chebyshev (MVUE) UCL 2.058963792 
Recommended UCL to use: 

H-UCL 
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Summary Statisttcs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Med~an 

Pro UCL Somare Printouts 
Zone 5 Mid Bank 0-lft depth 

Zone 5 mid 0-1 
3 

1.2 
9.3 

5 666667 
6.5 

Too Few Observations To Calculate UCLs 
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Summaiy Stabsttcs for 
Number of Samples 
M~n~mum 
Max~mum 
Mean 
Med~an 
Standard Dev~ation 
Var~ance 
Coefficient of Variation 
Skewness 

Pro UCL Softvvare Printouts 
Zone 5 Mid Bank 1-3ft depth 

Zone 5 mid 
6 

0.8 
65 

13.95833 
5 425 

25.1 1873 
630.9504 
1 799551 
2.39947 

95 % UCL (Assuming Normal Data) 
Student's-t 34.622 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 41.5593 
Modified-t 36.29621 

95 O h  Non-parametric UCL 
C LT 30.82578 
Jackknife 34.622 
Standard Bootstrap 29.33913 
Bootstrap-t 1 36.1094 
Chebyshev (Mean, Std) 58.65743 

99 % Non-parametric UCL 
Chebyshev (Mean, Std) 11 5.991 1 

Summary Stattsttcs for In(Zone 5 mid 1-3) 
M~n~mum -0 223144 
Maximum 4 174387 
Mean 1 50871 3 
Standard Devratron 1 6048 
Variance 2 575383 

Shapiro-Wilk Test Statisitic 0.883008 
Shapiro-Wilk 5% Critical Value 0.788 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 16.38562 
MLE Standard Deviation 57.08303 
MLE Coefficient of Variation 3.483726 
MLE Skewness 52.73089 
MLE Median 4.520908 
MLE 80% Quantile 17.545 
MLE 90% Quantile 35.54789 
MLE 95% Quantile 63.34582 
MLE 99% Quantile 188.9491 

MVU Estimate of Median 3.622136 
MVU Estimate of Mean 1 1.64986 
MVU Estimate of Std. Dev. 18.39708 
MVU Estimate of SE of Mean 7.092306 

UCL Assuming Lognormal Distribution 
95% H-UCL 1802.755 
95% Chebyshev (MVUE) UCL 42.5645 
99% Chebyshev jMVUEj UCL 82.21741 
Recommended UCL to use: 

99 % Chebyshev (MVUE) UCL 
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Summary Statistics for 
Number of Samples 
Minimum 
Maxrmum 
Mean 
Median 
Standard Deviation 
Var~ance 
Coetfic~ent of Varratron 
Skewness 

Pro UCL SofWare Printouts 
Zone 5 High Bank 0 3 f t  depth 

Zone 5 high 0-3 
9 

0 93 
13000 

1733647778 
33 

4297.160505 
18465588.4 

2.478681402 
2.826687091 

95 % UCL (Assuming Normal Data) 
Student's-t 4397.239893 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 5531.820566 
Modified-t 4622.179303 

95 % Non-parametric UCL 
CLT 4089.71446 
Jackknife 4397.239893 
Standard Bootstrap 3942.939634 
Bootstrap-t 214524.722 
Chebyshev (Mean, Std) 7977.277239 

Summary Statrstrcs for lnf5 high) 
Mtntmum -0.072571 
Maxtmum 9 4727046 
Mean 3.5804385 
Standard Deviation 3.34639 
Variance 11.198326 

Shapiro-Wilk Test Statisitic 0.9180319 
Shapiro-Wilk 5% Criticai Value 0.829 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 9697.2871 
MLE Standard Deviation 26201 90.4 
MLE Coefficient of Variation 270.19829 
MLE Skewness 19727208 
MLE Median 35.889275 
MLE 80% Quantile 606.76286 
MLE 90% Quantile 2645.3261 
MLE 95% Quantile 8824.1717 
MLE 99% Quantile 861 75.535 

MVU Estimate of Median 18.41 386 
MVU Estimate of Mean 1452.1493 
MVU Estimate of Std. Dev. 6678.91 
MVU Estimate of SE of Mean 1308.1414 

UCL Assuming Lognormal Distribution 
95% H-UCL 74551 0383 
95% Chebyshev (MVUE) UCL 7154.2055 
99% Chebyshev (MVUEJ UCL 14467.992 
Recommended UCL to use: 

Needs further investigation. 
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Summary Statistics for 
Number of Samples 
Minimum 
Maximum 
Mean 
Medtan 

Pro UCL S o h a r e  Printouts 
Zone 5 High Bank 0-Aft depth 

Zone 5 high 0-1 
3 

7.7 
100 

46.9 
33 

Too Few Observations To Calculate UCLs 
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Summary Statrst~cs for 
Number of Samples 
Minimum 
Ntax~mum 
Mean 
Medtan 
Standard Dev~atron 
Variance 
Coeffic~ent of Variation 
Skewness 

Pro UCL Sohare  Printouts 
Zone 5 High Bank 1-3% depth 

Zone 5 high 1-3 
6 

0 93 
13000 

2577021667 
30 05 

5194557276 
26983425 29 
2015721227 
2279609781 

95 % UCL (Assuming Normal Data) 
Student's-t 6850,272245 

95 c/o UCL (Adjusted for Skewness) 
Adjusted-CLT 81 74.025677 
Modified-t 71 79.204567 

95 O h  Non-parametric UCL 
C LT 6065.21 1975 
Jackknife 6850.272245 
Standard Bootstrap 5794.991 676 
Bootstrap-t 575473.9667 
Chebyshev (Mean, Std) 1 1820.80409 

Summary Statistics for IniZone 5 hrgh 1-3) 
M I Q I ~ U ~  -0 0725706393 
Maximum 9472704636 
Mean 3680174749 
Standard Devtat~on 4149713511 
Variance 1722012222 

Shapiro-Wilk Test Statisitic 0.856233408 
Shaprro-Wilk 5% Critical Value 0.788 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 217561.2851 
MLE Standard Deviation 1193668237 
MLE Coefficient of Variation 5486.583868 
MLE Skewness 1.65E+11 
MLE Median 39.65332285 
MLE 80% Quantile 1321.71 1367 
MLE 90% Quantile 8205.47268 
MLE 95% Quantile 36550.62 17 
MLE 99% Quantile 61 6866.7872 

MVU Estimate of Median 5.298256958 
MVU Estimate of Mean 3489.053062 
MVU Estimate of Std. Dev. 13239.01 182 
MVU Estimate of SE of Mean 3366.775 

UCL Assuming Lognormal Distribution 
95% H-UCL 4.07E+I 8 
95% Chebyshev (MVUE) UCL 18164.48505 
99% Chebyshev (MVUE) UCL 36988.041 35 
Recommended UCL to use: 

Needs further investigation. 
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Summary Stat~stics for 
Number of Samples 
Min~mum 
Maxrmum 
Mean 
Medtan 
Standard Dev~ation 
Variance 
Coeff~ctent of Varratlon 
Skewness 

Pro UCL Sohare Printouts 
Zone 6 Mid Bank 0-3ft depth 

Zone 6 mid 0-3 
9 

0.36 
84 

30.77333 
25 

29.37666 
862.9884 
0.954614 
1.009524 

Shapiro-Wilk Test Statisitic 0.874873 
Shapiro-Wilk 5% Critical Value 0.829 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 48.98244 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 50.40103 
Modified-t 49.53163 

95 % Non-parametric UCL 
C LT 46.8801 
Jackknife 48.98244 
Standard Bootstrap 46.13182 
Bootstrap-t 63.02175 
Chebyshev (Mean, Std) 73.45664 
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Summary Statrst~cs for 
Number of Samples 
M~nimum 
Maximum 
Mean 
Medran 

Pro UCL Sohare  Printouts 
Zone 6 Mid Bank 0-If% depth 

Zone 6 mid 0-1 
3 

25 
84 

60.33333 
72 

Too Few Observattons To Calculate UCLs 
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Summary Stattstics for 
Number of Samples 
Wtrntmum 
Maximum 
Mean 
Median 
Standard Devratron 
Var~ance 
Coefficient of Variation 
Skewness 

Pro CICL Somare Printouts 
Zone 6 Mid Bank 1-3ft depth 

Zone 6 mid 1-3 
6 

0.36 
33 

15.99333 
13.5 

14.33296 
205.4339 
0.896184 
0.355555 

Shapiro-Wilk Test Statisitic 0.873773 
Shapiro-Wilk 5% Critical Value 0.788 
Data are Normal at 5% Significance Level 
Recommended UCL to use Student's-t 

95 % UCL (Assuming Normal Data) 
Student's-t 27.7842 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 26.5256 
Modified-t 27.92576 

95 % Non-parametric UCL 
C LT 25.61 804 
Jackknife 27.7842 
Standard Bootstrap 24.63571 
Bootstrap-t 31.8913 
Chebyshev (Mean, Std) 41.49903 
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Summary Statistics for 
Number of Samples 
Rntnimum 
Max~mum 
Mean 
Medran 
Standard Deviation 
Variance 
Coeffic~ent of Var~at~on 
Skewness 

Pro UCL Softvvare Printouts 
Zone 6 High Bank 0-3ft depth 

Zone 6 high 0-3 
9 

0.049 
0.92 

0.275777778 
0.18 

0.263350896 
0.069353694 
0.954938785 
2.14816426 

95 % UCL (Assuming Normal Data) 
Student's-t 0.43901 5658 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 0.487333566 
Modified-t 0.449491 972 

95 % Non-parametric UCL 
C LT 0.4201 69003 
Jackknife 0.439015658 
Standard Bootstrap 0.41 1562509 
Bootstrap-t 0.599028696 
Chebyshev (Mean, Std) 0.658417759 

Summary Stat~sttcs for In(6 high) 
M~nirnurn -3 015935 
Max~mum -0 0833816 
Mean -1 6176053 
Standard Dev~atron 0 8545681 
Varlance 0 7302867 

Shapiro-Wilk Test Statisitic 0.9806436 
Shapiro-Wilk 5% Critical Value 0.829 
Data are Lognormal at 5% Significance Level 

Estimates Assuming Lognormal Distribution 
MLE Mean 0.2858003 
MLE Standard Deviation 0.2964171 
MLE Coefficient of Variation 1.0371478 
MLE Skewness 4.2270779 
MLE Median 0.1983732 
MLE 80% Quantile 0.4084053 
MLE 90% Quantile 0.5948266 
MLE 95% Quantile 0.8090935 
MLE 99% Quantile 1.4479085 

MVU Estimate of Median 0.1904543 
MVU Estimate of Mean 0.271 7505 
MVU Estimate of Std. Dev. 0.2424322 
MVU Estimate of SE of Mean 0.07981 26 

UCL Assuming Lognormal Distribution 
95% H-UCL 0.7020745 
95% Chebyshev (MVUE) UCL 0.6196457 
99% Chebyshev (MVUE) UCL 1.0658762 
Recommended UCL to use: 

H-UCL 
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Summary Stallstrcs for 
Number of Samples 
Minimum 
Maximum 
Mean 
Median 
Standard Deviation 
Varrance 
Coefficient of Vartation 
Skewness 

Pro UCL Somare Printouts 
Zone 7 MidiHigh Bank 03ft depth 

Lilliefors Test Stattsitic 0.43641 251 2 
Lilliefors 5% Critical Value 0.100969071 
Data not Normal at 5% Significance Level 
Data not Lognormal: Try Non-parametric UCL 

95 % UCL (Assuming Normal Data) 
Student's-t 2,360445979 

95 % UCL (Adjusted for Skewness) 
Adjusted-CLT 2.759907867 
Modified-t 2.424654256 

95 % Non-parametric UCL 
CLT 2.348263022 
Jackknife 2.360445979 
Standard Bootstrap 2.330400668 
Bootstrap-t 4.090699228 
Chebyshev (Mean, Std) 3.977290542 
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